MHMWHOBPHAYKHU POCCHUN
(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IJHEPI'OCHUCTEMbI

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk pabdoueit
MPOrpamMMebI

24.03.01 PakeTHbIe KOMILJIEKChI M KOCMOHABTHKA

HNuadopmannonHo-u3MepHuTeIbHAasA TEXHHKA M TEXHO/IOTHH

bakanaBpuar

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN

A3 KOCMUYECKMUE ATITTAPATEI 1 IBUTATE/IN

YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA)
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIN
Kykmun JImutpuii ViropeBrd, acCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JHEPI'OCUCTEMBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-6.1 — croco6HOCTh CO3/laBaTh U MO/AEeP>KUBATh MTPOIECChl )KU3HEHHOTO I[UK/Ia TPOJYKIUY B PAKETHO-
KOCMUYeCKOl TIPOMBIIIIEHHOCTH, peaau30BaHHbIe B MH(GOPMAaI[MOHHBIX CUCTeMaxX

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-6.1

3HAHUS:

Ha YpOBHe Ipe/iCTaB/AeHNI: COCTaB U Ha3HaueHNe SHepreTHUeCKol yCTaHOBKY B COCTaBe KOCMHUYECKOro
anrapara .

Ha YpOBHe BOCIIPOU3Be/ieHus: 3HaHHe 00IIMX Mofiernell M pacyeTHBIX 3aBUCHMOCTeH /ISl OTpe/ieIeHHbIX
XapaKTepUCTHK SHepreTUUYeCcKOW yCTaHOBKH.

Ha YpOBHE TMOHWMAHUS: TOAXOAbl K OOOCHOBAHHIO ONTHMA/BHBIX TAPaMETPOB W KOHCTPYKI[UM
SHepreTHUUeCKOW YCTaHOBKH, BBITTOJTHSIOIIEeN KOHKPETHYIO 3a/1auy;;

YMeHUs:

TeopeTUYecKue: yMeHHe HCI0Ab30BaTh pacueTHble MOJAenu [/ TPOeKTHPOBaHUS S7eMeHTOB
SHepreTUueCcKol yCTaHOBKH .

NpaKTHYeCcKe: YMeTh BbIOMpaTh U 000CHOBBIBaTb KOHCTPYKTHUBHYIO cXeMy DY B COOTBETCTBUU C ee
(hyHKUIMOHATFHBIM Ha3HAUEHUEM;;

HaBbIKU:

pacueT OCHOBHBIX IapaMeTPOB 3HEpPreTHMUeCKOM yCTaHOBKH, 10 KOHKDETHOMY NPOEKTHPOBaHUIO M
KOHCTPYMPOBAHHIO 3/IEMEHTOB SHEPreTUUeCKON yCTaHOBKHY;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa SHEPTOCUCTEMBI siBrnisieTcst AUCLMTUTMHONW YacTH, (POPMUPYyeMO# y4aCTHHKAMU
oOpa3oBare/IbHBIX OTHOLIEHUH 0/10Ka 1, TporpaMmbl MOATOTOBKH 10 HarpaBieHuto 24.03.01 PakemHble
KOMMN/IeKCbl U KOCMOHABMUKA.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U
OYHKIIMOHUPOBAHUVE KOCMUMNYECKUX AIIITIAPATOB, BBEJEHUE B CIIEIIUAJIbBHOCTD,
DOU3UKA.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

¢ OIIK-1 — CnocobeH pUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, TeOPETUYeCKOTO U SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHNUS B
NpodeCcCcHOHaNIbHOM [iesITeIbHOCTH

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJX0/IbI U METO/[bI PeIIeHHs TIPodeCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHUECKOH TeXHUKH, BKJ/IIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHus HOBLIX 00pa3L]0B TEXHUKH 1 YTHIU3aLWU YCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CUCTEMAaTU3UPOBaTh U 00001[aTh MHGOPMALMIO 0 COBPEMEHHOM
COCTOSIHWU U TIepClIeKTUBax Pa3BUTHsI PAKeTHO-KOCMUYECKOH TeXHUKU

¢ TICK-6.1 — CriocobeH co3/jaBaTh 1 MO/|/IeP>KUBATh MPOLIeCChI )KU3HEHHOTO LUK/ TIPOAYKIMU B
PaKeTHO-KOCMUYeCKOH [TPOMBILIEHHOCTH, peaM30BaHHble B MH(OPMAaLMOHHBIX CHCTEMax



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme
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TICK-6.1

Paszpen 1. CocraB cucrem KA. 3HaueHHe cucTeMsbl 3eKTponuTanus. 1.1. Tpe6oBaHus,
4 8 Tpe/ibsiB/IsieMble K 3/IeMEeHTaM CUCTeMbI 3/1eKTPONUTaHus. 1.2. AHanm3 ycnoBui 20 5 2 3 15
sKcrutyarauu. Knaccuduxarys OY.

N
v

Pa3pgen 2. CojiHeuHbIe SHeproycTaHoBKH. 2.1.TeXHOI0rHsl U3rOTOB/IEHUs.
4 8 tororpeobpa3sosareeii. 2.2.ITIpoekTrpoBaHue CoMHeuHbIX barapeid. 2.3. KoHCTpyKiust 46 20 5 15 26 25
cosTHeuHbIX 6arapeid. 2.4.PafyialjioHHble BO3/|eiiCTBHSL. 3aljUTHble MEpOTIPHSTHSI.

Pa3aen 3. XuMuyecKne HCTOYHUKH TOKa. 3.1.Bu/ibl akKyMy/IsITOpHBIX GaTapeii.
4 8 3.2.MaremarnuecKasi MOZ€/b aKKyMy/ISITOpHO# Garapeu. 3.3.Bbi6op Turma, pasmepa 31 11 3 8 20 25
aKKyMy/ATOpHO# 6arapen. 3.4.CoBMeCTHBIIf pacyeT COTHEUHBIX ¥ aKKyMY/IATOPHBIX GaTapeii.

Paspen 4. TepmosneKkTpuueckue npeodpasopare/u. 4.1.dusiyecKie 0CHOBBI pabouero
8 rpoljecca U cxema TepmossiemMeHTa. 4.2. TepmosnekTpuyeckre Marepuasl. 4.3.Pacuer 1 3 3 0 8 25
rapamerpoB DY Ha OCHOBE TEPMO3/IEKTPHUECKUX Npeobpa3sosaresieid. 4.4. PaiHOU30TOMNHbIE
reHepaTophl.

Bcero 3a 8 cemecTp 108 39 13 26 69 100

Bcero no gucuuniMHe 108 39 13 26 69 100

3.2. JIaGopaTopHbIil NPAKTHKYM

O0neMm,
No Homep n HaumeHOBaHKe
Tema /1a00paTOPHOro MpPaKTUKyMa aya.
n/n pa3jena JUCHMILIUHBI
4acoB
Pazgen 1. CocraB cuctem KA.
1  |3HaueHue crcTeMbl WccnenoBanue xapakTepUCTHK COTHEUHBIX MOAY/Ien 3
3/1IeKTPOTUTAHUS.
NccnepoBanne 3aBUCUMOCTH BBIXOJHOW MOIITHOCTH
Pazgen 2. ConHeuHble . .
2 COMHEYHOH Oatapeu OT yI/ia TOBOPOTA COJTHEUHBIX OaTapei 15
5HeproyCcTaHOBKH.
K UCTOUHUKY CBeTa
3 Paszpen 3. Xumuueckue VccnenoBanye paboThl aBTOHOMHOM COTHEUHOM 8
HWCTOYHUKHU TOKA. (hoTO371eKTPHUe CKOM CUCTEMBI
Pazgen 4.
Pacuer napameTpoB Y Ha 0CHOBe TepMO3/IeKTPUUECKUX
4  |TepMo3neKTpUYecKue o 0
nipeoOpa3oBareren.
nipeobpasoBareny.
Bcero 3a 8 cemectp 26
3.3. CamocrosiTennbHas padora crygenta (CPC)
Ne CopepkaHue yueOHOTo O0nBem,
Homep 1 HaumMeHOBaHMe pa3fjie/ia ANCHHMILIMHbI
n/n 3a/IaHUSA 4acoB
1 Paspen 1. CocraB cuctem KA. 3HaueHne crCcTeMbl [ToaroroBka K mpakTA4Ye CKUM 15
3/1eKTPONUTAHUSI. 3aHATUIM
[ToAroToBKa K MpakTU4eCKUM
2 |Pa3gen 2. Co/iHeUHble SHEProyCTaHOBKHU. A p 26
3aHATUSIM
[ToaroToBKa K rnpakTU4eCcKuM
3 |Pa3gen 3. XvMHUeCKHe UCTOUHUKH TOKa. i p 20
3aHATUSAM
[TonroToBka K rpakTU4eCcKUM
4  [Pasgen 4. Tepmo3neKTpruecKre Mpeodpa3oBaTesIy. A P 8
3aHATHSIM
Bcero 3a 8 cemecTp 69
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1] 2 4 6 | 7 (8] 910 1 12 13
8 ap| | g3 |op|ap| | o3| op Bonp.Jud.3au . 3au.

YcnoBHble 0003HaueHUSI:

P — nuarHocTUueckasi paboTa;
JIP — naboparopHas pabora;
3 — nomaiiHee 3a/iaHue;
Bomnp.Iud.3au — Bonpock! K AnddepeHIIMPOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBAHHEBIHN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyrommx dpopmax:

¢ JIMarHocTUYeckas pabora;
sabopatopHasi paboTa;
JloMalllHee 3a/laHue;
BOTIPOCHI K v depeHI[IPOBAaHHOMY 3aueTy.

IIpomexxyTouHas arTecTaus IIPOBOJUTCS B hopMax:
e muddepeHMPOBAHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A.T. Ko3nog, B. B. XozocoB. . CUCTeMbI 37IeKTPOITUTaHKsI KOCMUUeCKuXx anmaparoB. CI16.BT'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2011, 351. pec.

2. B. B. XopmocoB. . DHepreTuueckue yCTaHOBKHM KocMuueckux armaparoB. CI16.BT'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2017, 37 9K3.

3. JI. U. Kansrun, B. B. Xogocos. . ConHeuHast hoTtosiekTpruueckas cucrema. CIT6.5I'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2020, 17 5ks.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — BubnuoTteuno-usnarenbckuii ientp BI'TY "BOEHMEX" um. [.®.
YcruHoBa; https://urait.ru — O6pa3oBarensHast matdopma «FOpaiT». 17t By30B U CCy30B.; —
dynnamenTanbHasa 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHORBA.

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. TunoBoM KOMIIEKT yueGHOro 000py0BaHus «CoMHeuHast (hoTo31eKTprueckas cucrema» COIC-HP-
I10.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OHEPI'OCUCTEMBI

AnHoTanusa paboueii nporpaMMsl

Mucuynmiaa SHEPT'OCHUCTEMBI sBasieTcss AUCLMIVIMHON 4YacTH, ()OPpMHpPyeMOH y4aCTHHKAaMHU
o0pa3oBare/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl MMOATOTOBKH 10 HarpaBieHuto 24.03.01 PakemHble
KOMNIeKchbl U KOCMOHAemukd. [JUCLUIIMHA peanu3yeTcs Ha (akynsTeTe A PakeTHO-KOCMUUECKOM TeXHUKU
BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit A3 KOCMUUECKUE AIITTAPATHI U IBUTATEJIN.

JucuuynvHa HallesieHa Ha (hopMHUpPOBaHUE KoMNemeHyuli:
[ICK-6.1 criocobHOCTh CO3[aBaTh W TOJ/IeP)KUBATh MPOIECChl KU3HEHHOTO IMK/a TIPOAYKIMK B paKeTHO-
KOCMUYECKOHM MPOMBIIIUIEHHOCTH, peari30BaHHbIe B MHPOPMAL[MOHHBIX CUCTEMaXx.

Cofiep)kaHue JUCLIMIIIMHBI OXBaThbIBaeT KPYT BOMNPOCOB, CBfI3aHHBIX C M3y4YeHHEM OCHOBHBIX TMPHHLUIIOB
(dbyHKUMOHMpOBaHUST DY pa3MuUHBIX TUMOB. [103BOJISIET TOHATH OCHOBHBIE TPUHLUIBI MPOEKTHPOBaHUS U
3KCIUTyaTauuyd DY, TIPUTOJHBIX [JIs1 WCIO/Ib30BaHUS B KOCMHUECKUX arraparax pas/MyHOro Ha3HauyeHHs,
npuobpecTy 3amac 3HaHWH O KOHCTPYKTHBHBIX 0COOEHHOCTSIX DY pa3luuHbIX THMOB, O CYIECTBYOIIMX
MeTOZlax NMPOeKTUPOBaHNs ¥ KOHCTPYHPOBaHUS OCHOBHBIX Y3/I0B U arperarax.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
e /lOMalllHee 3a/laHue;
e BOIIPOCHI K AN(PPepeHIINPOBaHHOMY 3aueTy.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (13 4.), 1abopaTopHelii MpakTHKyM (26 4.), caMocTosTe/lbHasA paboTa
ctyzeHrta (69 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

OHEPI'OCHCTEMBbI

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue PexoMen/IyeMast THTepaTypa TpyRoeMKOCTB,
paboTsI yac.
Paspen 1. CocraB cucteM KA. 3HaueHue cUCTeMBbI 3/1eKTPONUTAHUSA.
IMogroToBka kK
MPaKTHYeCKHM B. B. Xozocos. . C—)}f'epremqecms YCTaHOBKM KOCMHYeCKHUX araparos: 15
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHosa, 2017 (1)
3aHATUAM
Wroro o pasgeny 1 15
Paspen 2. Co/iHeYHbIe 3HEProyCTaHOBKH.
E;f}f:;g:?iﬂl; JI. N. Kansirun, B. B. Xomocos. . ConHeuHasi ¢oT03/1eKTpUlecKast 26
cucrema: CI16.BT'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2020 (1,2)
3aHATUSAM
Wtoro mno paszeny 2 26
Pazgen 3. XuMuueckne HCTOUHHKH TOKa.
[ToproroBka K A.T. Koznos, B. B. Xogocos. . CucTeMsbl 3/1eKTPOITATaHUS
MIpakTUUeCKUM kocMuueckux ammaparos: CII6.6I'TY "BOEHMEX" um. [I. ®. 20
3aHATHUAM YctuHoBa, 2011 (2,3)
Wroro o pasgeny 3 20
Pazpgen 4. Tepmo3/ieKTpUYecKUe mpeodpa3oBaTein.
IToaroroBka K
HIpAKTHYECKHM B. B. Xopocos. . BI-f'epFETI/ILIeCKI/I'? YCTaHOBKU KOCMUYeCKUX allaparos: 8
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017 (4)
3aHATUSAM
Urtoro no pa3peny 4 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
3HEPI'OCUCTEMBbI

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

¢ jyabopaTopHasi paboTa;

e JOMalllHee 3a/]aHue;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

JIaGoparopHas padora

JTaboparopHasi paboTta (cemecTp 8 paszen 1, cemectp 8 paszen 2, cemecTp 8 paszen 3):
Tembl 1ab0paTOpHBIX paboT.
1. VccnenoBaHre XapaKTePUCTHUK COTHEUHBIX MOAYJIEeH.
2. ViccnepoBaHue 3aBUCMMOCTH BBIXOAHOW MOIIHOCTH CO/THEUHOW OaTapey OT yryia MOBOPOTA COTHEUHBIX
Oarapeii K UICTOYHHUKY CBeTa.
3. UccnenopaHye paboThl aBTOHOMHOM COJTHEUHOMH (hOTO3/I€KTPHUUECKOH CHCTEMBI.
Ortuet 1o 1abopaTopHOM paboTe Tpe/ICTAB/SETCS B EUaTHON UM PYKOITUCHOM (hopMe U BKJTFOUAET B CXEMBI
nabopaTopHO YCTaHOBKH, rpadyuueCcKUii MaTepyasl, WUTIOCTPUPYIOIIUN U3MeHEeHHe PAaCCMaTPHUBAEMBIX
rapaMeTpOB CUCTEMbI 3/IeKTPONUTaHMs B 3aBUCHUMOCTH OT YC/I0BUI OCBEILleHHOCTH, a TaK)Ke OTBeThl Ha
MPOBEpPOYHBIE BOMPOCHI.
Kpurepun oLieHUBaHUS:
- «oTVInYHO»: CTyZIeHT OTBeTHU/ Ha BOIIPOC TperofiaBaTeris.
- «xoporio»: CTyIeHT He OTBETHJI Ha MePBbIii BOIIPOC MpeTiofiaBaTesisi, HO Ha BTOPOU BOTIPOC OTBETHJI BEPHO.
- «YZIOBJIETBOPUTENBHO»: CTY/IeHT He OTBETW/I Ha TIepBbIM ¥ BTOPOU BOTIPOC TIperoiaBarerisi, HO Ha
TOC/IeIyIOIIIYEe BOIIPOCHI OTBETHU BEPHO.
OTuer He MOXKET OBITh TIPUHSAT U MOAJIEXKUT AOPabOTKe UM MOBTOPHOM 3alljuTe:
* OTCyTCTBUSI HeOOXOUMBIX pa3zenioB U HeobXoAUMOro rpauueckoro MaTepuarnia,
* oMOOK B TIPOBEIEHHBIX PacueTax,
* CTY/ZIEHT He MOXKeT OTBeTUTb Ha 3 U 6o/iee BOTIPOCOB.

JomaiiHee 3a/jaHue
HomartiHee 3aanue (cemecTp 8 paszen 2, cemectp 8 paszen 3):
TembI OMAIITHUX 3aJjaHUM.
1. OnpegeneHyve yCI0BUI OCBELLEHHOCTU
2. PacueT napaMeTpoB CUCTEMbI 3JIEKTPOITUTAHUS] KOCMUUECKOTO arrapara Ha 6a3e COTHEUHbIX
¢oTo3meKTprUeCKMX MpeoOpa3oBaresiei.
IlomalliHee 3a/jaHAe CUMTAETCS IPUHATHIM TIPY BBITTOJHEHUN BCEX CJIYIOIIUX KPUTEPHER:
- IPaBWJILHOCTD pe3y/bTaToB pacueTa;
- IIPaBWJILHOCTD BBITIO/THEHUs TpaduuecKoi YacTH 3a/laHus;
- IPaBUJILHOCThL O(OPMJIEHUS 0TUeTa (CTPYKTYPHAs YIIOPA0UEHHOCTh, HaJTMUKMe BCeX HeOOXOMMBIX
pasziesioB);
- JIOTyCKalOTCsl He3HauMTe bHbIe UCIIPaB/IeHNs B OTUeTe.
IomariHee 3ajaHye He MOXKeT OBbITE IPUHSTO U TIOAJIEXXUT 10paboTKe B Cilyyae:
- OIIMOOK B pacueTax v npu oopMIeHHH rpadruecKoro Marepuasa;
- HeOpeXXHOro 1 6e3rpaMOTHOr0 0(hopMIIEHHs OTUEeTa.
[pu cpave momaliiHero 3aflaHus TIpelyCMaTpUBaeTCs OTBETHI CTyleHTa Ha BOTIPOC TiperiofaBartesisi. Kpurepuu
OLIeHUBaHUS:
- «omInuHO»: CTY/IEHT OTBETHU/ Ha BOTIPOC TIperofiaBaTelis.
- «xopoto»: CTyZIeHT He OTBEeTHJI Ha TIepBhIi BOMPOC TperiofiaBareisi, HO Ha BTOPOM BOIIPOC OTBETHJT BEPHO.
- «Y/IOBJIETBOPUTEBHO»: CTYIEeHT He OTBETHU/I Ha TIEPBbIM Y BTOPOM BOMPOC Tpero/aBaresis, HO Ha
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TIOC/Ie/IyIOIIMe BOTIPOCKHI OTBETH/T BEPHO.
- «HeyJ|0B/IeTBOpPUTE/IbHO»: CTYEeHT He OTBeTH/I Ha TPU BOIpoca rpernogasaresisi. Pabora nmogiexur
TIOBTOPHOM cJiaue.

Bonpocs! k guddepeHupoBaHHOMY 3aueTy
KoHTposibHOE MeponpusiTHe CUMTAeTCs BBIIIOTHEHHBIM, eC/Id TT0/IyueH BepHbIN OTBET Ha BOIPOC
npernogasareJisi. [lepeueHs BONPOCOB BXOAUT B cocTaB Y MK AuCLIMIIIVHBIL.

JuddepennpoBaHHbIii 3a4eT

I depeHIMpoBaHHbIN 3a4eT 0(hOPMJISIETCS TT0 Pe3y/IBTaTaM BhITIOTHEHHUS TTPelyCMOTPEHHBIX paboueit
TpPOrpamMMoii KOHTPOJTBHBIX MeponpusiTii. OtieHKa 3a auddepeHIMPOBaHHBIN 3aueT Onpe/e/sieTcss Ha 0CHOBe
CpeZiHero apupMeTUUECKOTO OIIEHOK, ITOJyUeHHBIX TIPU C/laue AOMAITHUX 3a/IlaHui U 1abopaTopHBIX PaboT.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe
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Paspgen 1. CocraB cucrem
4 8 |KA. 3naueHue cucTeMbl 20 | 5 2 3 15 25 JTabopatopHas paboTa
1eKTPONUTAHUSI.
4 8 Paspen 2. CostHeuHble 46 | 20 5 15 26 75 JomaiHee 3azaHue,
HEProyCTaHOBKH. JTabopatopHas paboTa
4 8 Pazgen 3. Xumuueckue 31 | 11 3 8 20 75 JTaboparopHas paboTa,
HCTOYHHUKH TOKa. IomariiHee 3a/1aHue
Pa3pen 4. Borpocs! k
4 8 |TepmosnekTpuueckue 11 3 3 0 8 25  |muddepeHIIIDOBAaHHOMY
npeoGpa3oBareu. 3aueTy
Bcero 3a 8 cemectp 108 | 39 | 13 26 69 100
Bcero no gucuuninHe 108 | 39 13 26 69 100
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Kputepuu oneHuBaHus

ICK-6.1
Bonpocbl omkpbimoz2o muna:

Ne 1 Onuwiume si81eHue «0bpamHo20 cmewjeHus». Ymo npousotidem, ecau 3ameHumb 0OUH
u3 ¢pomonpeobpaszogameneli 8 bamapee, cocmoswell, Hanpumep, u3 80CbMU
nocsnedosamenbHO CoOeOUHeHHbIX (pomonpeobpazosamesell.

Ne 2 Ipu kaxoll MakcumaabHOU OAUHe B0/HbI 21eKMPOMASHUMHO20 U3/AYUeHUs] B03MOMNCEH
¢pomomok 8 kpemHuesom ¢pomonpeobpazogamene? ILupuxa 3anpeujeHHOl 30HbI
KpeMHUegbix (homoaiekmpuueckux npeobpazogameneti E=1.12 3B. 3apso snekmpoHa
e=1.6*10-19Ka. IlocmosHHas Ilnavka h=6.626*10-34 [[xc*c.

Ne 3 Onuwiume 0CHOBHOe Npeumylecmeo MHO2OKACKAOHbIX (pomosneKmpuyeckux
npeobpasosamesneli neped 00HONEPEXOOHbIMU

Ne 4 H3znoscume ocHosbl mexHon02uU CO30aHUS p-N Nepexo008 8 KPeMHUEBbIX NAACMUHAX
@DII.

Ne 5 /lalime onpedeneHue xumuueckomMy UCMOUYHUKY MOKA

Ne 6 Hasosume ocHogHble MemoObl OUUCMKU MOHOKPUCMAAAUYeCKO20 KpeMHUsl om npumecet

Neo 7 Hazosume ocobble couemaHus 2eHepupyemblX MOKO8 U HanpsidceHull Ha 801bMAamnepHol
Xapakmepucmuke CONHeYHO20 npeobpaszoeamest S3Hepaull.

No 8 Kak usmeHsitomces 8bixo0Hble 31eKmpuyecKue xapakmepucmuku Co/HeYHOU naHeau npu
yseauueHuU yucad noc1e0o8amenbHO COeOUHEHHbIX 31eMeHmo8 ?

Ne 9 Kakas xapakmepucmuka 31ekmpuyeckol 3Hepauul U3MeHsiemcst npu ygeauueHuu yucaa
¢pomonpeobpazogameneli 8 napanneabHOM coeOuUHeHUU ?

Ne 10 Jatime onpedeneHue npsimozo socxodcoerust ConHya?
Bonpocb! 3akpbimozo muna:

Ne 1 Ha kakue cucTeMbl MOXKHO pa3fieliTh OOPTOBYIO arapaTtypy KOCMUYeCKOro anrapara?

A) LeneBas cucrema, Cucrema 3nekrponuTanusi, Cuctema koppekiuu, Cucrema
OpHWeHTalWu U cTabunm3anuy, KomaHaHo-u3MepuTesibHast cuctema, CrcrtemMa
obecrieueHyst TEMJIOBOTO PeXKUMa

b) LleneBas cucrema, CuctemMa anekrponutanus, Crcrema Koppekiuu, Crucrema
HaBuraryy, KomangHo-usmepuTtensHas cucrema, Crucrema obecriedeHus TeroBoro
peKuMa,

B) LleneBas cucrema, Cuctema yripasnenusi, Cuctema Koppekiuu, Crucrema
OpHWeHTalWu U cTabunm3anuy, KomaHaHo-u3MepuTesibHast cuctema, Crctema
obecrieueHs TETJIOBOTO PEXKUMa

I') Ueneras cuctreMa, Crcrtema 3nekTpornuTanusi, Cucrema koppekuuu, Crucrema
OpHeHTalMU U cTabunu3anuy, KoMaHaHo-u3MepuTebHast cuctema, Cucrema
obecrieueHyst TEMIOBOTO pexkumMa, CrcTeMa HaBuraiyy, CrcteMa yripaB/ieHUst

Ne 2 Ykaxkure TpeOoBaHUs, TIPEAbSIBIsIEMbIe K MaTepHrasiaM (pOTOo3/IeKTpHUUeCKUX
nipeobpa3oBaTesiel.

A) docTynHOCTb

B) HeBbicokoe 3HaueHue LIMPUHBI 3arpelleHHON 30HbI

B) YnoBnerBopuTesibHbIE ONTUUECKHE XapaKTePUCTUKH

I') Beicokwuii KI1/] mpeo6Opa3oBaHust COTHEUHOH HEPTUM B TIO/IE3HYIO IEKTPUUECKYIO
) Hu3kas Temrieparypa I/iaBjieHUsI

E) Bricokoe 3HaueHHe IIMPUHBI 3arpeleHHON 30HbI

Ne 3 Has3oBuTe 0CHOBHbIE MaTepHUasIbl UCIIOb3yeMble [/t U3TOTOBIeHUSI
(oTonpeobpa3zoBaresieli COJTHEUHbIX SHEPrOyCTAaHOBOK?

A. [1ns1 nsrotoBneHus oTonpeobpasoBaTesiell COTHEYHBIX SHEPrOYCTaHOBOK
TIPEUMYILIeCTBEHHO UCIIO/b3YIOTCsl KPEMHHM ¥ apCeHU/ TalIusl.
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Neo 4

Ne 5

Ne 8

B. [inst m3roToBnieHust hotoripeobpasoBaresieli COTHEUHBIX SHEPrOyCTaHOBOK
WICTIOJIB3YIOTCSI 1I]e/IOUHbIE U I1{e/I0YHO3eMe IbHbIe MeTalllbl

B. [nst usrotoBnenust poTonpeodpa3oBaresieli COTHEYHBIX YHEPTrOYCTAHOBOK
WCTIO/TB3YEeTCSt MOTTMO/IEHOBOE CTEKIIO.

I". st u3roToBnieHUs: poTonpeodpa3oBaresieli COMHEUHBIX YHEPTOYCTaHOBOK
WCIIOMB3YIOTCSl KepaMUUeCKre MaTepHasbl Ha OCHOBe CUIMKaTHOTO CTeK/Ia.
Ykakute 0c0OEHHOCTH HAaUMEHOBAaHWH TIO/TYTIPOBOAHUKOB C 37IEKTPOHHOM U C
JBIPOYHOM MTPOBOJVMOCTSMH.

A.B 3JIGKTPOTEXHHKE TOJIYTIPOBOAHWKHU C 3HeKTpOHHOﬁ MMPOBOAWUMOCTLIO TTOJ/TYUYUIN
Ha3BaHMe «N-TUIlla», C ABIPOHHOﬁ TMPpOBOAWUMOCTBIO - «P-THUIIa».

b.B 3JIEKTPOTEXHUKE TTOJTYTTDOBOAHWKHU C BHGKTPOHHOﬁ u ,I:[]:IPOLIHOI‘/JI MNpOBOAVMOCTAMU
TIO/TYUYW/IM Ha3BaHUE - «P-N1 - TIPOBOJHUKN.

B. B 3ekTpoTexHUKe MO/IyTIPOBOAHUKY C 37IeKTPOHHOU U [IbIPOYHOM IIPOBOAMMOCTSIMU
MOy UM/TA Ha3BaHUE - «P-N - Pe3UCTOPhI».

I". B anekTpoTexXHUKe MMOTyTIPOBOJHUKH C 3I€KTPOHHON U JBIPOUYHOU MTPOBOAUMOCTSIMU
He MOJYYUIU 0COOBIX HAUMEHOBaHUH.

Yto U3 nepeurc/ieHHOro HeoOX0[UMO YUUTHIBATE IPU OTPeIe/IEHUH MOIITHOCTH
COJTHEUHBIX OaTapeli B Hauajie CPOKa SKCITyaTalfuu?

A. BelurHa MOIIIHOCTH COJTHEUHBIX OaTapeil HeoOxoqumast it paboThI anmnaparypbl
KA B KOHIJe CpOKa 3KCITyararnuu

b. [lerpagaiys coMHeUHbIX GaTapei 1moj BO3eiCTBUe KOCMUYECKOUM paiuariuu
B. KII]/l akKyMy/IiTOPOB

I". HeTouHOCTh OpHEHTAIUN COTHEUHBIX OaTapeii Ha UCTOUHUK W3/TyYeHUsI

[. Hammuue TeHeBBIX yuacTKOB Ha opbute KA 1 MX Mpofo/DKUTETBHOCTD

E. TepMOITUK/IMPOBaHHE COTHEUHBIX OaTapeit

IMog Bo3zAelicTBHEM KaKUX U3 Tepeurc/ieHHbIX ()aKTOPOB KOCMHUYeCKOTo TIPOCTPaHCTBA
TIPOMCXO/IUT JIeTPaJiallvsi COTHEUHBIX Oarapei?

A. CosiHeyHasi U KOCMUYeCKas paJualys

B. MeteopHas 3ppo3us

B. TepmorukrpoBadue CB, 3aBucsIlee OT YCIOBUI OCBEIeHHOCTH OPOUTEI
I'. be3Bo3ayIlIHOE POCTPAHCTBO

. BnaxxHoctb
Kakue conHeunble naHeau useomasauearomes u3 AmMop@Ho20 KpemHus ?

A. PynoHHbIe
B. Tubkue
B. JKectkue

I'. ITonyxectkue

Iepeuucaume cnocobbl 60pbbbI C 1UAHUEM (DAKMOPO8 KOCMUUECKO20 NPOCMPAaHCcmeda
Ha ©II1

A. Vicnonb30BaHHe Ha MOBEPXHOCTH TlaHe el COTHEUHBIX GaTapeil 3alUuTHBIX
MIOKPBITUN

B. Beesiennie B Matepuran ®OI1 Op3rroBCKUX OTpaskaresiei
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Ne 9

Ne 10

B. Ucnionb3oBaHue XOJIOAW/IBHBIX Y HAr'PeBaTe/IbHBIX YCTAHOBOK

I. HpI/IMEHEHI/Ie KOHLIEHTPATOPOB COTHEYHOM SHEpPruun
Ykascume munbl KApKdacoe CO/MHeYHbIX 6amapefl

A. JKectkue
b. ITonyxectkue
B. T'ubkue

I". CBepxrubkue
Umo u3 nepeyucneHHO20 OMHOCUMCS K XUMUYeCKUM UCMOYHUKAM MoKa?

A. T'anbBaHMYeCKMe 371eMeHThI

b. AKKYMyJIATOpBI

B. DnekTpo-xumMHueckue reHepaTopbl
I'. ToryiBHBIE 371€EMEHTHI

. Konzgencaropel
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